Direct exposure at the air-liquid interface: evaluation of an in vitro approach for simulating inhalation of airborne substances.
In toxicology, the strategies for testing the hazardous potential of substances are changing as a result of the ongoing progress in the development of in vitro methods and the demand of the authorities to reduce animal testing. Even in the complex field of inhalation toxicology with its high requirements on the technical implementation and cell culture models, the preconditions for using such methods are fulfilled. We here introduce a sophisticated technique that enables the stable and reproducible exposure of cultivated cells to airborne substances at the air-liquid interface by means of the CULTEX(®) Radial Flow System (RFS) module. The feasibility and suitability of the experimental setup is demonstrated by dose-response investigations of mainstream cigarette smoke and particulate matter of four substances in different lung epithelial cell lines. A dose-dependent cytotoxcity of the test substances was verified by applying different exposure times. The high reproducibility of the results indicate the reliability of the presented method and recommend the integration of such in vitro approaches in the field of inhalation toxicology by advancing their regulatory validation.